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(54) IMAGE PROCESSING METHOD AND IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processing method and an image processor capable of 
accurately correcting a variety of light quantity 
unevenness. 

SOLUTION: The image processor for reducing the light 
quantity unevenness included in images by a digital 
image processing is provided with an extraction means 
1 1 1 for extracting plural pixels estimated as originally 
uniform in the images, a light quantity unevenness 
characteristic detection means 1 12 for obtaining light 
quantity unevenness characteristics among the plural 
pixels and correction means 113 and 114 for supplying a 
correction value for offsetting the light quantity 
unevenness characteristics to each pixel. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the image-processing method which is the image-processing method of reducing 
the quantity of light nonuniformity contained in a picture by digital image processing, and is 
characterized by having the step which extracts two or more pixels presumed to have been 
uniform originally in a picture, the step which searches for the quantity of light nonuniformity 
property between two or more aforementioned pixels, and the step which gives the correction 
value which offsets the aforementioned quantity of light nonuniformity property to each pixel. 
[Claim 2] The pixel presumed to have been Mr. former Norikazu is the image-processing method 
according to claim 1 characterized by what is extracted on the basis of either lightness, 
saturation or a hue. 

[Claim 3] The step which extracts two or more pixels presumed to have been Mr. former 
Norikazu is the image-processing method according to claim 1 characterized by what is 
performed based on the directions inputted into an operation means. 
[Claim 4] The pixel extracted in order to search for the aforementioned quantity of light 
nonuniformity property is the image-processing method according to claim 1 characterized by 
what it is fewer than all pixels and this quantity of light nonuniformity property is stored in a 
table for. 

[Claim 5] The image-processing method according to claim 4 characterized by what is stored in 
two or more tables about the aforementioned quantity of light nonuniformity property according 
to the factor to generate. 

[Claim 6] The image-processing method according to claim 4 characterized by what is stored in 
a table about the aforementioned quantity of light nonuniformity property about the pixel of the 
radiation direction on the basis of one point of a picture. 

[Claim 7] The image-processing method according to claim 6 characterized by what is stored in 
a table about the aforementioned quantity of light nonuniformity property about the pixel of the 
radiation direction on the basis of one near the center of a picture. 

[Claim 8] The image-processing method according to claim 6 characterized by what is stored in 
a table about the aforementioned quantity of light nonuniformity property about the pixel of the 
radiation direction on the basis of one point with a picture out of range. 

[Claim 9] The image-processing method according to claim 6 characterized by what is stored in 
a table noting that it generates on a concentric circle focusing on the point used as criteria 
about the aforementioned quantity of light nonuniformity property. 

[Claim 10] The image-processing method according to claim 6 characterized by what is stored in 
a table noting that it generates on this cardiac ellipse focusing on the point used as criteria 
about the aforementioned quantity of light nonuniformity property. 

[Claim 1 1] The image-processing method according to claim 6 characterized by what is stored in 
a table about the aforementioned quantity of light nonuniformity property noting that it generates 
in ** on the other hand. 

[Claim 1 2] Horizontal about the aforementioned quantity of light nonuniformity property, or the 
image-processing method according to claim 1 1 characterized by what is stored in a table noting 
that it generates perpendicularly. 



[Claim 1 3] The image-processing method according to claim 1 to 1 2 characterized by what 
amendment of quantity of light nonuniformity carries out correction value which offsets the 
aforementioned quantity of light nonuniformity property only to the required range for at the step 
given to each pixel. 

[Claim 14] The image-processing method according to claim 13 characterized by what it has the 
step from which amendment of quantity of light nonuniformity distinguishes the required range 
and the range which is not required, and is carried out only to the range which needs amendment 
at the step which gives the correction value which offsets the aforementioned quantity of light 
nonuniformity property to each pixel. 

[Claim 15] The image-processing method which is the image-processing method of reducing the 
quantity of light nonuniformity contained in a picture by digital image processing, and is 
characterized by having the step which searches for the quantity of light nonuniformity property 
between the pixels made into criteria about all the pixels in a picture, and the step which gives 
the correction value which offsets the aforementioned quantity of light nonuniformity property to 
each pixel. 

[Claim 1 6] It is the image processing system characterized by having an extraction means to be 
the image processing system which reduces the quantity of light nonuniformity contained in a 
picture by digital image processing, and to extract two or more pixels presumed to have been 
uniform originally in a picture, a quantity of light nonuniformity property detection means to 
search for the quantity of light nonuniformity property between two or more aforementioned 
pixels, and an amendment means to give the correction value which offsets the aforementioned 
quantity of light nonuniformity property to each pixel. 

[Claim 1 7] The aforementioned extraction means is an image processing system according to 
claim 1 6 characterized by what the pixel presumed to have been Mr. former Norikazu on the 
basis of either lightness, saturation or a hue is extracted for. 

[Claim 1 8] It is the image processing system according to claim 1 6 characterized by what it has 
an operation means by which the input of directions is made, and two or more pixels presumed 
that the aforementioned extraction means was Mr. former Norikazu based on the directions 
inputted into the aforementioned operation means are extracted for. 

[Claim 19] It is the image processing system according to claim 16 which is equipped with the 
table for storing a quantity of light nonuniformity property, and is characterized by what the 
aforementioned quantity of light nonuniformity property detection means stores in the 
aforementioned table for the quantity of light nonuniformity property searched for from the pixel 
fewer than all pixels. 

[Claim 20] It is the image processing system according to claim 19 which is equipped with two or 
more tables for every factor which quantity of light nonuniformity generates, and is characterized 
by what the aforementioned quantity of light nonuniformity property detection means is stored in 
the table which corresponds according to the factor which the aforementioned quantity of light 
nonuniformity property generates for. 

[Claim 21] The aforementioned quantity of light nonuniformity property detection means is an 
image processing system according to claim 19 characterized by what it detects about the 
aforementioned quantity of light nonuniformity property about the pixel of the radiation direction 
on the basis of one point of a picture, and is stored in the aforementioned table. 
[Claim 22] The aforementioned quantity of light nonuniformity property detection means is an 
image processing system according to claim 21 characterized by what it detects about the 
aforementioned quantity of light nonuniformity property about the pixel of the radiation direction 
on the basis of one near the center of a picture, and is stored in the aforementioned table. 
[Claim 23] The aforementioned quantity of light nonuniformity property detection means is an 
image processing system according to claim 21 characterized by what it detects about the 
aforementioned quantity of light nonuniformity property about the pixel of the radiation direction 
on the basis of one point with a picture out of range, and is stored in the aforementioned table. 
[Claim 24] The aforementioned quantity of light nonuniformity property detection means is an 
image processing system according to claim 21 characterized by what it detects noting that it 
generates on a concentric circle focusing on the point used as criteria about the aforementioned 



quantity of light nonuniformity property, and is stored in the aforementioned table. 

[Claim 25] The aforementioned quantity of light nonuniformity property detection means is an 

image processing system according to claim 21 characterized by what it detects noting that it 

generates on this cardiac ellipse focusing on the point used as criteria about the aforementioned 

quantity of light nonuniformity property, and is stored in the aforementioned table. 

[Claim 26] The aforementioned quantity of light nonuniformity property detection means is an 

image processing system according to claim 21 characterized by what it detects noting that it 

generates in ** on the other hand, and is stored in the aforementioned table about the 

aforementioned quantity of light nonuniformity property. 

[Claim 27] The aforementioned quantity of light nonuniformity property detection means is 
horizontal about the aforementioned quantity of light nonuniformity property, or an image 
processing system according to claim 26 characterized by what it detects noting that it 
generates perpendicularly, and is stored in the aforementioned table. 

[Claim 28] The aforementioned amendment means is an image processing system according to 
claim 16 to 27 characterized by what amendment of quantity of light nonuniformity gives 
correction value only to the pixel of the required range for. 

[Claim 29] It is the image processing system according to claim 28 characterized by what 
correction value is given only to the pixel of the range with amendment of quantity of light 
nonuniformity have an amendment range discernment means by which amendment of quantity of 
light nonuniformity distinguishes the required range and the range which is not required, and 
required for the aforementioned amendment means for. 

[Claim 30] The image processing system characterized by having a quantity of light 
nonuniformity property detection means to be the image processing system which reduces the 
quantity of light nonuniformity contained in a picture by digital image processing, and to search 
for the quantity of light nonuniformity property between the pixels made into criteria about all 
the pixels in a picture, and an amendment means to give the correction value which offsets the 
aforementioned quantity of light nonuniformity property to each pixel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image-processing 
method and image processing system which can amend various kinds of nonuniformity produced 
in each part of the picturized picture with a sufficient precision in more detail about the image- 
processing method and an image processing system. 
[0002] 

[Description of the Prior Art] Generally, the picture read with the camera has the property (limb- 
darkening property) that the circumference becomes darker than a center. 
[0003] It generates by the aperture efficiency by KERARE, the 4th power rule of cosine, etc., 
and this becomes that from which the limb-darkening property differed according to conditions. 
[0004] 

[Problem(s) to be Solved by the Invention] The attempt which amends by approximating with 
secondary - the 4th curve defined beforehand to the above limb-darkening properties is made. 
However, the actually generated limb-darkening property may change with conditions, and may 
not be in agreement with the correction curve mentioned above. For this reason, there is a 
problem that sufficient amendment cannot be performed, in amendment of the quantity of light 
by the correction curve defined beforehand. 

[0005] Moreover, although quantity of light nonuniformity might occur also under the influence of 

luminescence of a flash plate, the strong incident light from other than the photography range, 

etc., it was not considered about this kind of quantity of light nonuniformity. 

[0006] this invention is made in view of such a technical problem — having — various kinds of 

quantity of light nonuniformity — precision — good — an amendment — it aims at offering the 

image-processing method and image processing system which can do things 

[0007] 

[Means for Solving the Problem] (1) Invention according to claim 1 is the image-processing 
method of reducing the quantity of light nonuniformity contained in a picture by digital image 
processing, and is the image-processing method characterized by having the step which extracts 
two or more pixels presumed to have been uniform originally in a picture, the step which 
searches for the quantity of light nonuniformity property between two or more aforementioned 
pixels, and the step which gives the correction value which offsets the aforementioned quantity 
of light nonuniformity property to each pixel. 

[0008] Moreover, invention according to claim 16 is an image processing system which reduces 
the quantity of light nonuniformity contained in a picture by digital image processing, and is an 
image processing system characterized by to have an extraction means to extract two or more 
pixels presumed to have been uniform originally in a picture, a quantity of light nonuniformity 
property detection means search for the quantity of light nonuniformity property between two or 
more aforementioned pixels, and an amendment means give the correction value which offsets 
the aforementioned quantity of light nonuniformity property to each pixel. 

[0009] Two or more pixels presumed to have been uniform originally in a picture are extracted, 
and the quantity of light nonuniformity property between two or more pixels is searched for, and 



it is giving the correction value which offsets a quantity of light nonuniformity property to each 
pixel, and is made to reduce the quantity of light nonuniformity contained in a picture by digital 
image processing in these invention, such an image processing — limb darkening — precision — 
good — an amendment — things are made 

[0010] (2) The pixel presumed that invention according to claim 2 was Mr. former Norikazu is the 
image-processing method according to claim 1 characterized by what is extracted on the basis 
of either lightness, saturation or a hue. 

[001 1] Moreover, it is the image processing system according to claim 16 characterized by what 
the pixel by which invention according to claim 1 7 is presumed that the aforementioned 
extraction means was Mr. former Norikazu on the basis of either lightness, saturation or the hue 
is extracted for. 

[001 2] In these invention, the pixel presumed to have been uniform in two or more pixels 
presumed to have been uniform originally in a picture on the basis of the difference between 
either lightness, saturation and a hue is extracted automatically. If lightness is used, quantity of 
light nonuniformity can be amended. In addition, extraction quickly equivalent to lightness can be 
performed by using G signal of the primary colors. Moreover, it can extract now that saturation 
and the hue have changed remarkably by dimming in case gradation is not alignment etc. by using 
saturation and a hue. 

[0013] (3) The step which extracts two or more pixels presumed that invention according to 
claim 3 was Mr. former Norikazu is the image-processing method according to claim 1 
characterized by what is performed based on the directions inputted into an operation means. 
[0014] Moreover, invention according to claim 18 is equipped with an operation means by which 
the input of directions is made, and the aforementioned extraction means is an image processing 
system according to claim 1 6 characterized by what two or more pixels presumed to have been 
Mr. former Norikazu are extracted for based on the directions inputted into the aforementioned 
operation means. 

[0015] In these invention, since it is made to extract in a picture two or more pixels presumed to 
have been uniform based on the directions into which it is inputted by the operation means 
originally, the pixel by which it is presumed to have been uniform also to a difficult picture to 
extract automatically can be extracted. 

[0016] (4) There are few pixels extracted in order that invention according to claim 4 might 
search for the aforementioned quantity of light nonuniformity property than all pixels, and it is 
the image-processing method according to claim 1 characterized by what this quantity of light 
nonuniformity property is stored in a table for. 

[0017] Moreover, invention according to claim 19 is equipped with the table for storing a quantity 
of light nonuniformity property, and the aforementioned quantity of light nonuniformity property 
detection means is an image processing system according to claim 1 6 characterized by what the 
quantity of light nonuniformity property searched for from the pixel fewer than all pixels is stored 
in the aforementioned table for. 

[001 8] In these invention, high-speed processing is attained by making into a pixel fewer than all 
pixels the extraction result of two or more pixels presumed to have been uniform originally in a 
picture. 

(5) Invention according to claim 5 is the image-processing method according to claim 4 
characterized by what is stored in two or more tables about the aforementioned quantity of light 
nonuniformity property according to the factor to generate. 

[001 9] Moreover, invention according to claim 20 is equipped with two or more tables for every 
factor which quantity of light nonuniformity generates, and the aforementioned quantity of light 
nonuniformity property detection means is an image processing system according to claim 1 9 
characterized by what is stored in the table which corresponds according to the factor which the 
aforementioned quantity of light nonuniformity property generates. 

[0020] In these invention, by having a table according to the generating factor of a quantity of 
light nonuniformity property, it also becomes possible to correspond individually to the quantity 
of light nonuniformity from which two or more kinds of factors differ, and exact amendment 
processing is attained. 



[0021] (6) Invention according to claim 6 is the image-processing method according to claim 4 
characterized by what is stored in a table about the aforementioned quantity of light 
nonuniformity property about the pixel of the radiation direction on the basis of one point of a 
picture. 

[0022] Moreover, invention according to claim 21 is an image processing system according to 
claim 19 characterized by what the aforementioned quantity of light nonuniformity property 
detection means is detected about the aforementioned quantity of light nonuniformity property 
about the pixel of the radiation direction on the basis of one point of a picture, and is stored in 
the aforementioned table. 

[0023] In these invention, by having a table corresponding to the quantity of light nonuniformity 
of the radiation direction on the basis of one point of a picture, it also becomes possible to 
correspond to the quantity of light nonuniformity of the radiation directions at the time of flash 
plate photography etc., and high-speed amendment processing is attained. 
[0024] (7) Invention according to claim 7 is the image-processing method according to claim 6 
characterized by what is stored in a table about the aforementioned quantity of light 
nonuniformity property about the pixel of the radiation direction on the basis of one near the 
center of a picture. 

[0025] Moreover, invention according to claim 22 is an image processing system according to 
claim 21 characterized by what the aforementioned quantity of light nonuniformity property 
detection means is detected about the aforementioned quantity of light nonuniformity property 
about the pixel of the radiation direction on the basis of one near the center of a picture, and is 
stored in the aforementioned table. 

[0026] In these invention, by having a table corresponding to the quantity of light nonuniformity 
of the radiation direction on the basis of the center of a picture, the processing which 
determines a criteria position becomes unnecessary and still more nearly high-speed amendment 
processing is attained. 

[0027] (8) Invention according to claim 8 is the image-processing method according to claim 6 
characterized by what is stored in a table about the aforementioned quantity of light 
nonuniformity property about the pixel of the radiation direction on the basis of one point with a 
picture out of range. 

[0028] Moreover, invention according to claim 23 is an image processing system according to 
claim 21 characterized by what the aforementioned quantity of light nonuniformity property 
detection means is detected about the aforementioned quantity of light nonuniformity property 
about the pixel of the radiation direction on the basis of one point with a picture out of range, 
and is stored in the aforementioned table. 

[0029] In these invention, by having a table corresponding to the quantity of light nonuniformity 
of the radiation direction on the basis of the position which is not included in a picture, it also 
becomes possible to correspond to the quantity of light nonuniformity of the radiation direction 
by the streetlight which is not contained in the screen, and accurate amendment processing is 
attained. 

[0030] (9) Invention according to claim 9 is the image-processing method according to claim 6 
characterized by what is stored in a table noting that it occurs on a concentric circle focusing 
on the point used as criteria about the aforementioned quantity of light nonuniformity property. 
[0031] Moreover, invention according to claim 24 is an image processing system according to 
claim 21 characterized by what the aforementioned quantity of light nonuniformity property 
detection means is detected noting that it generates on a concentric circle focusing on the point 
used as criteria about the aforementioned quantity of light nonuniformity property, and is stored 
in the aforementioned table. 

[0032] since quantity of light nonuniformity should have occurred on the concentric circle 
focusing on the point used as criteria in these invention — the quantity of light nonuniformity of 
the shape of a concentric circle, such as limb darkening, — receiving — high-speed — an 
amendment — things are made 

[0033] (10) Invention according to claim 10 is the image-processing method according to claim 6 
characterized by what is stored in a table noting that it occurs on this cardiac ellipse focusing on 



the point used as criteria about the aforementioned quantity of light nonuniformity property. 
[0034] Moreover, invention according to claim 25 is an image processing system according to 
claim 21 characterized by what the aforementioned quantity of light nonuniformity property 
detection means is detected noting that it generates on this cardiac ellipse focusing on the point 
used as criteria about the aforementioned quantity of light nonuniformity property, and is stored 
in the aforementioned table. 

[0035] since quantity of light nonuniformity should have occurred on this cardiac ellipse focusing 
on the point used as criteria in these invention — said heart ellipse-like quantity of light 
nonuniformity — exact — an amendment — things are made 

(11) Invention according to claim 1 1 is the image-processing method according to claim 6 
characterized by what is stored in a table noting that it generates in ** on the other hand about 
the aforementioned quantity of light nonuniformity property. 

[0036] Moreover, invention according to claim 26 is an image processing system according to 
claim 21 characterized by what the aforementioned quantity of light nonuniformity property 
detection means detects noting that it generates in ** on the other hand, and it is stored in the 
aforementioned table for about the aforementioned quantity of light nonuniformity property. 
[0037] In these invention, by on the other hand having a table corresponding to Mukai's quantity 
of light nonuniformity, things corresponded to Mukai's quantity of light nonuniformity on the other 
hand, such as reflection of the light of a blackboard, also become possible, and high-speed 
amendment processing is attained. 

[0038] (12) Invention according to claim 12 is horizontal about the aforementioned quantity of 
light nonuniformity property, or the image-processing method according to claim 1 1 
characterized by what is stored in a table noting that it generates perpendicularly. 
[0039] Moreover, invention according to claim 27 is that the aforementioned quantity of light 
nonuniformity property detection means is horizontal about the aforementioned quantity of light 
nonuniformity property, or an image processing system according to claim 26 characterized by 
what it detects noting that it generates perpendicularly, and is stored in the aforementioned 
table. 

[0040] In these invention, high-speed amendment processing is attained to level or vertical 
quantity of light nonuniformity level or by having a table corresponding to vertical quantity of 
light nonuniformity. 

[0041] (13) It is the image-processing method according to claim 1 to 12 characterized by what 
amendment of quantity of light nonuniformity carries out invention according to claim 1 3 for only 
to the required range at the step which gives the correction value which offsets the 
aforementioned quantity of light nonuniformity property to each pixel. 

[0042] Moreover, it is the image processing system according to claim 1 6 to 27 with which 
invention according to claim 28 is characterized by what the aforementioned amendment means 
gives correction value only to the pixel of the range [ need / to be amended / quantity of light 
nonuniformity ] for. 

[0043] In these invention, when amendment is made to carry out amendment processing only to 
the required range, while high-speed processing is attained, in order that amendment may not 
perform amendment processing in the unnecessary range, quality-ofHmage degradation does not 
arise. 

[0044] (14) It is the image-processing method according to claim 13 characterized by what 
invention according to claim 14 has the step from which amendment of quantity of light 
nonuniformity distinguishes the required range and the range which is not required, and is carried 
out for only to the range which needs amendment at the step which gives the correction value 
which offsets the aforementioned quantity of light nonuniformity property to each pixel. 
[0045] Moreover, invention according to claim 29 is equipped with an amendment range 
discernment means by which amendment of quantity of light nonuniformity distinguishes the 
required range and the range which is not required, and the aforementioned amendment means is 
an image processing system according to claim 28 characterized by what amendment of quantity 
of light nonuniformity gives correction value only to the pixel of the required range for. 
[0046] In these invention, while high-speed processing is attained when amendment is made to 



carry out amendment processing only to the required range after amendment distinguishes the 
required range and the unnecessary range, in order that amendment may not perform 
amendment processing in the unnecessary range, quality-of-image degradation does not arise. 
[0047] (15) Invention according to claim 15 is the image-processing method of reducing the 
quantity of light nonuniformity contained in a picture by digital image processing, and is the 
image-processing method characterized by having the step which searches for the quantity of 
light nonuniformity property between the pixels made into criteria about all the pixels in a 
picture, and the step which gives the correction value which offsets the aforementioned quantity 
of light nonuniformity property to each pixel. 

[0048] Moreover, invention according to claim 30 is an image processing system which reduces 
the quantity of light nonuniformity contained in a picture by digital image processing, and is an 
image processing system characterized by having a quantity of light nonuniformity property 
detection means to search for the quantity of light nonuniformity property between the pixels 
made into criteria about all the pixels in a picture, and an amendment means to give the 
correction value which offsets the aforementioned quantity of light nonuniformity property to 
each pixel. 

[0049] A quantity of light nonuniformity property is searched for about all the pixels in a picture, 
and it is made to reduce the quantity of light nonuniformity contained in a picture by digital 
image processing in these invention by giving the correction value which offsets a quantity of 
light nonuniformity property to each pixel, such an image processing — all pixels — crossing — 
quantity of light nonuniformity — precision — good — an amendment — things are made 
[0050] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the example of a gestalt 
of operation of this invention is explained in detail. Drawing 1 is the block diagram showing the 
composition of the image processing system 100 which is the example of a gestalt of 1 operation 
of this invention. 

[0051] In this drawin g 1 , 1 10 is the image-processing section which reduces the quantity of light 
nonuniformity contained in input image data by digital image processing, and is equipped with 
some meanses to mention later. 

[0052] 111 is a pixel extraction means to extract two or more pixels presumed to have been 
uniform originally in a picture, 1 12 is a quantity of light nonuniformity property detection means 
to search for the quantity of light nonuniformity property between two or more extracted pixels, 
1 13 is a table as a data-hold means for storing the quantity of light nonuniformity property 
searched for, and 114 is an amendment means to give the correction value which offsets a 
quantity of light nonuniformity property to each pixel. 

[0053] 1 20 is a frame memory which memorizes input image data and output image data. 1 30 is 
an operation display means, is equipped with the control unit 131 by which the directions input 
from a user is made, and the display 1 32 for operation which performs the display to operation of 
a user, and is constituted. 

[0054] In addition, as the image-processing section 110, a processor and image-processing 
software, such as CPU and DSP, are used, and key input equipment, a touch panel, a liquid 
crystal display, etc. are used as an operation display 1 30. 

[0055] In this case, the input image data given to the image-processing section 110 is an output 
from a digital camera, a scanner, and other image processing systems, for example, the image 
data compressed by the JPEG method, the image data of a bit map image, etc. correspond. And 
from the image-processing section 110, the image data by which quantity of light nonuniformity 
was amended is sent out to an external instrument. 

[0056] Hereafter, with reference to the flow chart of drawing 2 , and explanatory drawing of 
drawin g 3 , explanation of an image processing system and the image-processing method of 
operation which is the example of a gestalt of operation of this invention is given. The image- 
processing section 110 reads the input image data given from the outside, and a frame memory 
120 is made to memorize it ( drawin g 2 S1). 

[0057] And in the pixel extraction means 111, two or more pixels presumed to have been uniform 
originally in a picture are extracted ( drawin g 2 S2). Although this extraction may follow all the 



pixels of a screen, it may follow some pixels. 

[0058] In addition, since it generates in many cases in the radiation direction's on the basis of 
the center of a picture, as shown in drawi ng 3 , quantity of light nonuniformity prepares a 
predetermined detection line in the screen of image data, and can perform extraction of the pixel 
presumed to have been uniform on the detection line, and detection of a quantity of light 
nonuniformity property. 

[0059] First, in the pixel on this detection line, the difference between the adjoining pixel, 
lightness, saturation, and a hue extracts the portion below constant value. In addition, if 
lightness, saturation, or the hues exceed constant value between contiguity pixels, since it will 
be presumed that it is the boundary line of a portion to which something is reflected, being 
uniform is not admited. 

[0060] In addition, in order to fall toward the circumference by quantity of light nonuniformity 
about lightness, a margin which falls to a circumference side is prepared in the aforementioned 
constant value. Moreover, about this lightness, it is using G (green) signal of primary color, and 
can extract quickly by few computational complexity. Moreover, since neither saturation nor a 
hue changes with quantity of light nonuniformity, it is seldom necessary to prepare width of face. 

[0061] By the above pixel extraction, although it was originally uniform, the range from which the 
pixel value of image data is changing with quantity of light nonuniformity can be extracted. As an 
example of the pixel it can be presumed that was uniform originally [ this ] the background 
portion (dark skies other than a star, a nebula, etc.) of - photograph of a star, - paper, the wall 
of a - non-pattern, the portion of the blue sky except - clouds or a sheet of cloudy sky, - 
ground, - mountain, - blackboard, - feltboard, etc. can be considered. 

[0062] With reference to the pixel value of the pixel it can next be presumed that is uniform, the 
quantity of light nonuniformity property detection means 1 1 2 detects a quantity of light 
nonuniformity property ( drawin g 2 S3). In this quantity of light nonuniformity property detection, 
the same image quantity (distance from the center of a picture) of the four aforementioned 
detection lines compares a pixel value, and let a value predetermined by each be the central 
value of the image quantity. In addition, if it is the background of a photograph of a star and the 
predetermined values which should be made central value here are the maximum dark value and 
a feltboard, let them be suitable values which changed with photographic subjects, such as the 
maximum Ming value. 

[0063] Thus, according to image quantity, the central value of a pixel value is calculated until it 
reaches [ from the center of a picture ] an edge. In addition, it is desirable to smooth, since 
some dispersion may arise in this central value. Moreover, processing which calculates this 
central value is performed in each color of R, G, and B. 

[0064] In addition, even if it is the brightest case in a picture core, in quest of the central value 
of a luminosity, a characteristic curve is searched for by making a periphery into the amendment 
range from 30% of image quantities, using as 100% the luminosity of the position which becomes 
30% of image quantities ( drawing 4 ). This characteristic curve shows the situation of a quantity 
of light nonuniformity property. 

[0065] In addition, near the core of a picture can make the minimum quality-of-image 
degradation produced by carrying out an image processing while an image processing becomes 
high-speed by considering as the range which does not amend beforehand, since change of a 
luminosity is small. In addition, you may judge automatically according to the grade of quantity of 
light nonuniformity, and may make it determine about the range which is not made into this 
amendment range based on the input (the input of the numeric value of the quantity of light used 
as a boundary, or the appointed input of the range) from a control unit 131. 
[0066] Moreover, since the inclination is large in the boundary portion with the range which is 
not made into the range which amends, you may make it approximate with a straight line or a 
curve with a loose inclination like drawin g 5 by the characteristic curve of this drawing 4 . In the 
case of this drawin g 5 , signs that approximation which makes an inclination loose was performed 
in the range of **5% of image quantities near a boundary are shown. 

[0067] And the property (quantity of light nonuniformity amendment property) of an amendment 



sake is searched for for the fall of this luminosity from the characteristic curve of the above 
image quantities and luminosities. Both this quantity of light nonuniformity amendment property, 
or quantity of light nonuniformity both [ aforementioned / aforementioned either or ] is stored in 
a table 1 13 ( drawing 2 S4). In addition, in order to search for this quantity of light nonuniformity 
property or a quantity of light nonuniformity amendment property, four detection lines are 
prepared in a screen and high-speed processing can be realized because it is made to detect 
only by the pixel on the line. Moreover, by using all the pixels on a screen conversely, although 
time is taken, very exact processing is realizable. 

[0068] And the amendment means 1 14 reduces the quantity of light nonuniformity which is giving 
the correction value which offsets a quantity of light nonuniformity property, and is contained in 
a picture about each pixel of the input image data held at the frame memory 120 by digital image 
processing with reference to the quantity of light nonuniformity property or quantity of light 
nonuniformity amendment property stored in the table 1 1 3 ( drawin g 2 S5). 
[0069] In addition, you may be the automatic amendment which erases quantity of light 
nonuniformity inside completely about the correction value which offsets this quantity of light 
nonuniformity property, and may be the amendment which leaves a certain amount of quantity of 
light nonuniformity. And since an intention of a user is reflected about this correction value, you 
may be a value based on the coefficient directed from the control unit 131. 
[0070] as mentioned above, two or more pixels presumed to have been uniform originally in a 
picture are extracted, the quantity of light nonuniformity property between two or more pixels is 
searched for, and the quantity of light nonuniformity contained in a picture is reduced by digital 
image processing by giving the correction value which offsets a quantity of light nonuniformity 
property to each pixel — it can make — limb darkening — precision — good — an amendment - 
- things are made 

[0071] In addition, it was premised on the quantity of light nonuniformity on the concentric circle 
on the basis of the center of a screen occurring in the above explanation. This is the case where 
it is based on limb darkening of a lens etc., can save the time and effort which asks for the 
center position of a detection line, and can accelerate processing. 

[0072] Moreover, the center of a detection line is not restricted to the above example. That is, 
you may make it shift the center of four detection lines from the center of a screen. For this 
reason, you may make it ask for a center position automatically so that the pixel value in the 
same image quantity in four detection lines may be in agreement. Moreover, you may make it 
based on an input from a control unit 131. For example, in flash plate photography etc., the 
center of a luminosity will be located in the position [ center / screen ] shifted for a while, and 
the amendment in such a case can also be coped with. 

[0073] Furthermore, there is one point with the photoed picture out of range at the center of a 
luminosity also with a bird clapper. For example, it is a case so that it may be influenced of the 
light from the streetlight outside a screen. Also in such a case, it can be coped with by turning 
the center of a detection line in the direction. 

[0074] Moreover, in flash plate photography etc., there is the above also with a bird clapper at 
this cardiac ellipse, although it assumed that quantity of light nonuniformity became a concentric 
circle, in this case, the thing for which a detection line is made into 6 or 8 — it is — elliptical 
[ of quantity of light nonuniformity ] — asking — an amendment — things become possible 
[0075] Moreover, there is quantity of light nonuniformity in the one specific direction (a 
horizontal direction and perpendicular direction) also with a bird clapper under the influence of a 
concentric circle or not this cardiac ellipse but a strong light from one side etc. ********** 
which detects quantity of light nonuniformity by all the pixels of many detection lines or the 
whole screen, and asks for the direction which quantity of light nonuniformity generates when 
such a thing is expected — it is made like 

[0076] Moreover, when the quantity of light nonuniformity by two or more factors occurs as 
mentioned above, as a quantity of light nonuniformity property or a quantity of light 
nonuniformity amendment property is searched for according to a factor and it stores in a table 
according to a factor, you may amend individually, respectively. In addition, a table may also 
receive plurality physically, and may divide and use one table at an address. 



[0077] Moreover, it is specifying beforehand what photographic subject (a heavenly body, paper, 
a wall, empty, the ground, a mountain, plants, a blackboard, feltboard) the pixel being from a 
control unit 131, and the extraction algorithm doubled with it is chosen and you may make it use 
it about extraction of the pixel presumed to have been uniform. 

[0078] In addition, as for the image processing system explained above, it is possible to also use 
it alone and to also make it build in a digital camera, a scanner, etc., although it is possible. 
[0079] 

[Effect of the Invention] (1) Two or more pixels presumed to have been uniform originally in a 
picture are extracted, and the quantity of light nonuniformity property between two or more 
pixels is searched for, and it is giving the correction value which offsets a quantity of light 
nonuniformity property to each pixel, and is made to reduce the quantity of light nonuniformity 
contained in a picture by digital image processing in a claim 1 and invention according to claim 
1 6. such an image processing — limb darkening — precision — good — an amendment — things 
are made 

[0080] (2) Extract automatically the pixel presumed to have been uniform by a claim 2 and the 
claim 1 7 in two or more pixels presumed to have been uniform originally in a picture in invention 
of a publication on the basis of the difference between either lightness, saturation and a hue. In 
this case, if lightness is used, quantity of light nonuniformity can be amended. In addition, 
extraction quickly equivalent to lightness can be performed by using G signal of the primary 
colors. Moreover, it can extract now that saturation and the hue have changed remarkably by 
dimming in case gradation is not alignment etc. by using saturation and a hue. 
[0081] (3) In invention given in a claim 3 and a claim 18, since it is made to extract in a picture 
two or more pixels presumed to have been uniform based on the directions into which it is 
inputted by the operation means originally, the pixel by which it is presumed to have been 
uniform also to a difficult picture to extract automatically can be extracted. 
[0082] (4) In invention given in a claim 4 and a claim 19, high-speed processing is attained by 
making into a pixel fewer than all pixels the extraction result of two or more pixels presumed to 
have been uniform originally in a picture. 

[0083] (5) In invention given in a claim 5 and a claim 20, by having a table according to the 
generating factor of a quantity of light nonuniformity property, it also becomes possible to 
correspond individually to the quantity of light nonuniformity from which two or more kinds of 
factors differ, and exact amendment processing is attained. 

[0084] (6) In invention given in a claim 6 and a claim 21, by having a table corresponding to the 
quantity of light nonuniformity of the radiation direction on the basis of one point of a picture, it 
also becomes possible to correspond to the quantity of light nonuniformity of the radiation 
directions at the time of flash plate photography etc., and high-speed amendment processing is 
attained. 

[0085] (7) In invention given in a claim 7 and a claim 22, by having a table corresponding to the 
quantity of light nonuniformity of the radiation direction on the basis of the center of a picture, 
the processing which determines a criteria position becomes unnecessary and still more nearly 
high-speed amendment processing is attained. 

[0086] (8) In invention given in a claim 8 and a claim 23, by having a table corresponding to the 
quantity of light nonuniformity of the radiation direction on the basis of the position which is not 
included in a picture, it also becomes possible to correspond to the quantity of light 
nonuniformity of the radiation direction by the streetlight which is not contained in the screen, 
and accurate amendment processing is attained. 

[0087] (9) since quantity of light nonuniformity should have occurred on the concentric circle 
focusing on the point used as criteria in invention of a publication in the claim 9 and the claim 24 

— the quantity of light nonuniformity of the shape of a concentric circle, such as limb darkening, 

— receiving — high-speed — an amendment — things are made 

[0088] (10) since quantity of light nonuniformity should have occurred on this cardiac ellipse 
focusing on the point used as criteria in invention of a publication in the claim 10 and the claim 
25 — said heart ellipse-like quantity of light nonuniformity — exact — an amendment — things 
are made 



[0089] (11) By on the other hand equipping a claim 1 1 and a claim 26 with the table 
corresponding to Mukai's quantity of light nonuniformity in invention of a publication, things 
corresponded to Mukai's quantity of light nonuniformity on the other hand, such as reflection of 
the light of a blackboard, also become possible, and high-speed amendment processing is 
attained. 

[0090] (12) In invention given in a claim 12 and a claim 27, high-speed amendment processing is 
attained to level or vertical quantity of light nonuniformity level or by having a table 
corresponding to vertical quantity of light nonuniformity. 

[0091] (13) While high-speed processing is attained by being made to carry out amendment 
processing only to the range [ a claim 1 3 and a claim 28 / in invention of a publication ] to be 
amended, in order that amendment may not perform amendment processing in the unnecessary 
range, quality-of-image degradation does not arise. 

[0092] (14) While high-speed processing is attained when amendment is made to carry out 
amendment processing only to the required range after distinguishing the range [ a claim 14 and 
a claim 29 / in invention of a publication ] to be amended, and the unnecessary range, in order 
that amendment may not perform amendment processing in the unnecessary range, quality-of- 
image degradation does not arise. 

[0093] (15) In invention of a publication, a claim 15 and a claim 30 are asked for a quantity of 
light nonuniformity property about all the pixels in a picture, and it is made to reduce the 
quantity of light nonuniformity contained in a picture by digital image processing by giving the 
correction value which offsets a quantity of light nonuniformity property to each pixel, such an 
image processing — all pixels — crossing — quantity of light nonuniformity — precision — good 
— an amendment — things are made 
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■?.BmMaS-ffiT'S>oT, Btt4'cO^:•CtfOB*(^ov^ 
T. ^k'TI»B5gkWia(7)3tBA5#ttSr*«)4X7 i 

[00481 4ft, ff*IS3 0IE«^BB<±. B«t# 

B«KM^St"S>oT, B(ft+^^:-C^B»(cov^T. 

«H£fcffi¥gk . ffilETKfiA^^tt&fflS-rSMlEffi* 
#B*(^^.4«iE#ak, ^^-rsik^wsk-rs 
m&wm&wx'fo&. 

[0049] zti^commxu. smtpcr&mmiz-?^ 

^^/I/BttWHfciOflSSS-frSidfcLTV^. i 

(oxo^mmmmizx 0, ^B*c*>ft-3T3e»^5* 

ffiftJ: < MiE-f S i k S . 
[0050] 

jbib«c» sBfiiJisa^a 100 ^rits-^yo -y ^ 
[o o 5 l ] ,r<Dmi tfcirvc. 1 1 0{iA^jB#T- 

2it&m&wm&X'Jb-?x. f^-rs^<o*Ho#as: 

[0052] 111 l±H«+"C#*tt— 
^$ilS^c7)B«5r»tii-rSBStttB*ST-ftO, 1 
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1 2{iaajs^iMftoB«iatf>3iaiA5iittS:*ft4 

y^t'&O, 1 1 4{±3tSA7^^ffla-t SftEEtt* 
10 0 5 3] 12 OteATJB^-^aJTJBd^-:? 

£aa*r ■& 7WAxt'jt»s. 130 imitm^ 

f£ffl^^^A:W&£:ftS^3Sl 3 

it. ffiffl#<o»fffcjtri.«**ff3iiffffl*^aii 

[0054] fcti, BdJ&JIgPl lOtUTtt. CPU 
S Pfcfc'OTn-fe -yf i: SflUtgay 7 h *7x TjWB 

mti* awtsssas 1 3 o t Lxiz^-xjimm.*? ••/ 

[00 5 5] C^^tciSVvC. Bd^JSgBl 
J P E G^TffifflSfcjfclifltT-*^ t'-y h-e 77 

am i oa^ii. ^a^w^^b®^-? 

[0056] &cr. m2<oyu—^—Ymfm3<r>m 
mm zimLx *wn<r>mm<mmmxh z> mmmm 
wtwmwgjjmcommiwzfrd . a&jtviffii 1 o 

I/-A>t'J 1 2 OtieH^-tir^ (@2 SI). 

[00 57] *lt, B*»ai^isi 1 lm^t, b 
ffi-f-S (B2S2) . -r^ttaifi, i®(^lft:o^ 
[ 0 0 5 8 ] sfiris, iaA5li, BdO**£2^i L 
BttT-*<0HfflrtfcW«tf>t«ii94 VSrKtt. 

[0 0 5 9] t-f, i<D$ifj5M y±(7)I*(:l3Ut. 
gp^SrttHJ-r*. 5r*$, h^jK. fM, fefflOd*>£OV^ 

[0 0 6 0]^rJ3. W»cr3Vvctt#*A5fc:J:>5S2 
ovvtte. Mfe^G (Mb) (t#Srfflv^ifct\ '>&^ 

[oo6i] a±co * o Kwmmmtzj: <o , 



■86, 

-tft®, 

• Uj. 
■ 

[0062] -afcitS-C* SB^^BIIflS: 

*^ttj-fl> (02 S3) . £<03teiA5«Ht8tajTU:, 
it) •CBS&fflfcJt&U *itWCBr3e<0«Sr, 

[0063] CICOJ: 3 CUT. Bm^'DA^ag&fclg 

i <r>mmz\±%>y<r>\zh-o% t s to**^ s <d 

[0064]^, B«4»'03B#*&tHJ&^%&TS>-> 
Tt. ^i«3O%t3^.S.{afflW0JI»$?r 1 0 0%t t 
T> tt©3 0%J;0)a21gB^«IE-ri»^Hfc LT. 
SO«iSa[**ftT«Ftt*«**AS (04 ) . 

[ 0 0 6 5 ] ■«<o«*"t«ftifittBHS S<035fb5* 

•c, wmwmtfmmz%& t^ic. mmm^-ttzt 

lz£ iX£.t&WKfHt&&}-<f&liZ-r& Z b « . 
3nB. iO*liE-rs«Hi:U=S:^KHi:fc:-3V^tt, * 

fiA v<?mmz£ *) ix i>*^t. mm 1 3 

Us>t><r>M} m^b^l^A<r>mm<r>XiJ. tfdt, 
&H<7)^5g<7)A7j ) tcS-^v ^T^g•r-i> J: 3 (c LT fc J: 

[0 06 6] 4/1. i<0@4O«Htft«r(i1CESr'r6 

H 5 coi 5 (C«^ **«PS»*»sfi:ii3K4 fcl4ft«-C 

[0067] *LT. ULh^J: 3 ^Mt BJ? I. $ k 
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f-TVH 1 3t^*frTI> (02 S4) . 3rfc. <! 

ST* 6. McBffi±co£B§5S£ffl^ft<Ii:T. 

[0068] ■?■ L"C . *EE#R 1 1 414. 1 1 

tt*#JHU 'j l 2 0fc«#S*ufcA:Wli 

]Ett£-9-*.*C2:T« B«fc*4iii3e«A5*T^S'* 
*A«W!!SfcJ: 9«£-£ft (H2 S5) „ 
[00 69]=5rfc. £co^A5#14£fflS&-rft«jE<I 
fCOV>T«. W?-J:5 : $:St^J6*5: 
^fJE-^■•£>->Ti>J:V^U *SS*?Wfc«A5£»*-J:5 

[0070] kukoj: a B»+-c*3W4-arr*-o 

fcfc«£§*i**R*)B*£ttaiU «iStcoB«ISJc03fc 

9 )vmmsmz & vmzz-e&zt wx s . mmmftz 
mmx < mj£th z t a*cs ft . 
[o o 7 1 ] kLtcommxii. mw^bzmm 

t Ltzm>LW±C0X&J*7&mkt&Z t Zm&t LX 

9. iftaj^-f^+'Cvfissr^s^ia***^ Ma* 
wastes 

[0072]ifc, 1*ffi54 yco4"Mi. PXkcfflizm 
btlh *>cOT'{±3:V>. -rSr*>*>. 4*cr>m&7-<{ >cr>* 

iz . 4 *co1$# 5 -f vccolHJ tmiSTcoB^tt**— SrT 
ftidfc:. ii^K*<l>ffig£3<ftft<fc3KLTi>J; 

[ 0 0 7 3 ] § a^Six^B^KHi'hW-** 5 

Zttmzfaif&Z tX* 
[00 74] ifc, Ja±«43fc»A?;fr1^kRfc&ft&<o 
tinted ft -Ii:k£> ft. *<0*£fcU;« *Hii5-r>'£6 

*£tiiz8*t-tzztx\ ym^y^mmmzs 

ft. SjE^-Sifci^rfiBtcSrS. 
[0 0 7 5] ^ix^^'R'llflt^JilHl'C^FqT 



(7k¥*lSl^Sfi^l6]) fc&ftCiifcft. -ecoi 

immtfc^mmx'XM^nmaii'iT'ix. xa^ 

ycr)m&h1ifat:&ft&xmE-t&3:ol,z-$-& < , 
[0076] £Lh<o J: 3 IcWkftnBK: J: ft ft* 

*aA5«jE^tt^5Rft. aaa'JK^-^i'tsBifrrs 
t— 7Mimwmzimi>&rci>j:^L. 100 

[0077] -«T'&^7t kS££ftftB»cOtt 

St. 3E. iftffi, uj. **, J&K. *74 htf-F) 
T*S*»**fe36»t*>«ff»l 3 ltrbm&t&Zb 

x\ ztiiz&bittzmmTJU^vx&zmsiLxm^z 

£?lzLXi>£\,\ 

[0078] a±mwLfzmm>immmi. ** 
^mwzvmmtzzbia *imx$> ft . 

[0079] 

iwm^m ( i ) wm 1 1 swsa 1 e izgm<o& 
wx°i±n&<pT*mi-mx$> ^rzt tmz nzmwco 

%.^w&*mm-hmwM%&wmz5-iLhzbx. 
mmz&zixhfts.j* 1 ?*? < -J9ivwmmzi. o« 
mzit&ioizLx^h. z<7>£o%nimmz£<9. 
mmmftimm x < wjEti z t tfx-z h . 
[0080] (2) m^m2tm^mi7 tiztmco^ 
mx-i±. B«+-c**tt-*T* ifz t mutism®. 
cob**, mm ■ mm ■ ^mco^-rti^mm^mmiz 
lx. -mx-h-otztm^ti^mm^^mmzmih-t 

x\ msuzms.bmm<mtai:fix.?>. ttz. &&&& 
mzm^hztx. mm#wmx'*\, ^&v>m& fiz 
x o &Be&&svm t<^h-oXLt->tzzt **ajT 

#ftj;3C^ft. 

[0 08 1 ] (3) «*H3ta*Jll8fcCE®ci05l 

cob**. aw^atA*$*i.ss^tci£^v^«iaj^ 
ft i o [z Lxu&izfr . ai&wtcttai-rft £ k*>'an^ 

T'^ftidtc^rft. 

[0082] (4) m^m4tm^m\.9b< l zim<n$t 

WX'\± . B*+T**«-*T* -5 «^ $ it ft 
cOB*cotttii^m$r. 9^$:^B*i:-*-££fc 

[0 0 83] (5) W*iI5i:ff*JS2 0hlclBfcco^ 

Bji-cii. yt&^ymiemzmmiuzf— y/uzmzz 
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z t tz x o , -mmizLtcDmmnm* * #a a ?izml 

[0084] ( 6 ) f|$£6 btt$&2 1 k (cEtt^t 
i£B*& i:'cOKIIt^ri6lO*S-A ^ l»J £ k fc^TSEt 

co 0 8 5] (7) rn^mi tmim2 2t{,ztm^>% 

[0 0 861 (8) lf:£Jf8k 1**382 3blziffi<7M 
{C(±A oTlvii ^IftPSr b'tz X & WtSttTfaeffiMA 9 iz 

nm-r&z t i>nmz% o . £ ^*B8s**tos 

[0087] < 9 ) gft£H9 fcf**3H2 4 k fciEttcoffe 

■ftcrffiMA ? IZft LZmmizffiE-f2> Z b *>T'# h . 
[0088] (1 0) m$mi 0tlf*lM2 5fc(Ciett 
rtXtttXt* W*bKt&&Z'M>b L"CIHy«PJ±{c3K 

fi A 5 £jE*fc1f IE*-* £ b tfX'Z & . 
[0089] (11) lf*lf 1 1 kft3<Jfl2 6bizmm 
<0%fflX"(±. —jTfa<r>%MJ»7lzMmLtz'r-7'Jl-$:ffi 
t&zbizXK). mKn^BiateZn-imetffjkJ* 
y iznmi-z, z b h»imz% o . waparUBBdHOTiE 

[0090] (12) i£&g 1 2 kff*ia2 7 k (Cfdfg 
-y)V*mt&ZblzX >0 s jjcTafcttSfiSriSKOafe* 
[009 1 ] (13) m%m 1 3 fcf»*Jl2 8 k KIBtt 

<nwnx'\i, m^tf'jmz&mizcofrmwMwz'frox 

o tz-tZ ZbizX 0, SaEtBfflafsngfcar* fc*fc. 



[0092] (14) m-$m 1 4 kfgjfclf 2 9 k fcfEK 

-tfeifcCkD. WWrf8BiJfflrKfc:*4fc*fc. HUE 
[0093] ( 1 5 ) n&M 5kl«*ii3 0k(clBS{ 

kt\ ■®i^t^l>7eSA7S-rV> ; ^/l'B^^ 

ct *) , £H*fcb*: -j T**A ^ J: < *CE^4 £ 
bfi^X'^h. 

[01 ] ^m^mmmmmmco-mm^mmm^^-t 
[ii2 ] *^^w*j^*sco-satc?>»jiM»(*s^r 

[H3 3 *«W(cii««^l^3fcaA5«KH<oiliottm5 
[04 ] *^cO-»t^ffi(5iK"«ffl-r-?>M^7 : '-r? 

[05 ] *»fl^-istto»JB«-r«[ffl-rsB«7'-^ 

i o o BfMeagai 
1 1 o wwmt& 

1 1 1 BfSttttB^g 

1 1 2 *«^5«rtt«iai#a 

1 1 3 r—y'il' 

1 1 4 *ke¥» 

120 

130 «fm^ffi 

13 1 UftM 
1 3 2 
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